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DETAILED ACTION 
Claim Objections 

1. Claim 1 is objected to because of the following informalities: step (c) is 
grammatically incorrect. The phrase "an birth date of said biomolecule" should be 
replaced with "a birth date...". Appropriate correction is required. 

2. Claim 10 is objected to because of the following informalities: The claim has an 
extra period resulting in two sentences instead of a single sentence. Appropriate 
correction is required. 

3. Claim 1 7 is objected to because of the following informalities: the use of the 
word "determine" instead of "determining" appears to be grammatically incorrect. 
Appropriate correction is required. 



Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-30 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

6. Claims 1-16 are indefinite, because claim 1 recites the limitation "said DNA" in 
step (c), line 2. There is insufficient antecedent basis for this limitation in the claim. For 
examination purposes, "said DNA" has been interpreted to mean "a biomolecule". 



Application/Control Number: 10/654,669 Page 3 

Art Unit: 1637 

7. Claim 4 is indefinite, because "said biomolecule" is defined as "an animal, a 
plant, or a virus." A biomolecule is typically not considered to be an organism, but 
rather an organism is composed of biomolecules. Rewording the claim, perhaps by 
stating, "said biomolecule is derived from an animal, a plant, a virus" is suggested. 

8. Claim 16 recites the limitations "said histone acetylation levels", "DNA oxidation 
levels", and "cellular lipofuschin levels" in lines 2-3. There is insufficient antecedent 
basis for this limitation in the claim, because these terms are not mentioned in the 
parent claim 14. In addition, this series (histone acetylation levels, DNA oxidation levels 
and cellular lipofuschin levels) lacks a conjunction (such as "and" or "or") making the 
scope of the claim further indefinite. 

9. Claims 17-25 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP§ 2172.01. The omitted steps are: step (c) in the parent claim 17 
where the step appears to be incomplete. For examination purposes, claim (c) has 
been interpreted as ending after the phrase "to determine a birth date of said 
biomolecule". 

10. Claim 23 recites the limitation "said animal" in line 2. There is insufficient 
antecedent basis for this limitation in the claim, because an animal is not mentioned in 
the parent claim 17. 

1 1 . Claims 26-27 are indefinite, because claim 26 recites the limitation "said 
candidate compound" in step (b). There is insufficient antecedent basis for this 
limitation in the claim, because the claim appears to be directed to a "candidate agent". 
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Note that as defined in the specification an agent may be "materials, radiation, forces, 
fields, chemical compounds, etc. Since a candidate compound is only an example of a 
possible agent, the use of "candidate compound" in step (b) combined with "candidate 
agent" in step (c), renders the claims indefinite. 

12. Claims 28-30 are indefinite, because claim 28 recites the limitations "said event" 
in step (b), "said first and second neuronal cell sample" in step (c), and "the neurological 
event" in step (d). There is insufficient antecedent basis for these limitations in the 
claim. 

Claim Rejections - 35 USC § 102 

13. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

14. Claims 1,3-6, 11-13, 17-18, 22, and 31 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Robertson et al. (Journal of Radioanalytical and Nuclear 
Chemistry, August 2001). As discussed in the 35 U.S.C. 112, second paragraph, 
rejection above, "said DNA" recited in step (c) of claim 1 lacks antecedent basis. 
Accordingly, claim 1 has been interpreted as a method of determining a birth date of 
any biomolecule, not limited to DNA. 

With regard to claim 1 , Robertson et al. teach a method for determining a birth 
date of a biomolecule comprising: 
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a. Providing a biomolecule (see abstract) 

b. Determining a delta 14 C value of the biomolecule (page 445, 2 nd 
paragraph) 

c. Determining a birth date of said biomolecule by comparing the delta 14 C 
value of said biomolecule with a calibration delta 14 C chart to determine a birth 
date of said biomolecule (page 445, 2 nd paragraph). 

With regard to claim 3, the biomolecule of Robertson et al. is isolated from a 
tissue (Experimental section, page 444). 

With regard to claim 4, the biomolecule of Robertson et al. originates from an 
animal, a plant, or a virus (page 444). 

With regard to claim 5, the biomolecule of Robertson et al. is isolated from a 
purified cell population (Experimental section, page 444). 

With regard to claim 6, Robertson et al. teach the use of a purified cell population 
that is a neuronal cell population (Experimental section, page 444). 

With regard to claim 1 1 , Robertson et al. determine the delta 14 C value using an 
accelerator mass spectrometer (page 445, 2 nd paragraph). 

With regard to claim 12, the calibration delta 14 C chart used by Robertson et al. is 
selected from a calibration delta 14 C chart shown in Figure 1 (see Figure 1 of Robertson 
et al. and page 445, 2 nd paragraph). 

With regard to claim 13, the delta 14 C chart is selected from the group consisting 
of a chart shown in Figure 1A, Figure 1B, Figure 1C, Figure 1D, and Figure 1E. 
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Specifically, Figure 1 of Robertson et al. corresponds to the instant Figure 1C (see page 
444). 

With regard to claim 17, Robertson et al. teach a method of determining the birth 
date of a biomolecule in an organism population, comprising: 

(a) Collecting a sample of said biomolecule from an organism population; 
wherein said biomolecule is purified away from other carbon-containing molecules of 
said organism population (Experimental section, pages 444-445). 

(b) determining a delta 14 C value of the carbon atoms in said biomolecule (page 
445, 2 nd paragraph) 

(c) comparing the delta 14 C value with a calibration delta 14 C chart to determine a 
birth date of said biomolecule (page 445, 2 nd paragraph). 

With regard to claim 18, the organism (a human) used by Robertson et al. is an 
animal, a plant, or a virus (see abstract). 

With regard to claim 22, Robertson et al. determine the delta 14 C value using an 
accelerator mass spectrometer (page 445, 2 nd paragraph). 

With regard to claim 31, Robertson et al. teach a method of determining a birth 
date of a biomolecule, comprising: 

(a) providing a biomolecule (abstract) 

(b) determining an isotope concentration of said biomolecule (page 445, 2 nd 
paragraph) 
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(c) determining a birth date of said biomolecule by comparing the isotope 
concentration with a calibration isotope concentration chart to determine a birth date of 
said biomolecule (page 445, 2 nd paragraph). 

15. Claims 1-5, 7, 8, 11-13, 17-18, 22, 23, and 31 are rejected under 35 
U.S.C. 102(b) as being anticipated by Wild et al. (Radiocarbon, 1998). As discussed in 
the 35 U.S.C. 112, second paragraph, rejection above, "said DNA" recited in step (c) of 
claim 1 lacks antecedent basis. Accordingly, claim 1 has been interpreted as a method 
of determining a birth date of any biomolecule, not limited to DNA. 

With regard to claim 1, Wild et al. teach a method for determining a birth date of 
a biomolecule comprising: 

a. Providing a biomolecule (see abstract) 

b. Determining a delta 14 C value of the biomolecule (see abstract) 

c. Determining a birth date of said biomolecule by comparing the delta 14 C 
value of said biomolecule with a calibration delta 14 C chart to determine a birth 
date of said biomolecule (see abstract). 

With regard to claim 2, the biomolecule of Wild et al. is whole cell tissue (bone 
examples, Table 1, page 277). 

With regard to claim 3, the biomolecule of Wild et al. is isolated from a tissue 
(lipids from bone marrow samples, Table 2, page 279). 

With regard to claim 4, the biomolecule of Wild et al. originates from an animal, a 
plant, or a virus (see abstract). 
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With regard to claim 5, the biomolecule of Wild et al. is isolated from a purified 
cell population (see abstract). 

With regard to claim 7, Wild et al. teach the use of dating hair samples which 
contain DNA, thereby meeting the limitation that the biomolecule is DNA (see abstract). 

With regard to claim 8, Wild et al. teach that DNA is isolated from a tissue, a cell 
line or purified cell population, by removal of the hair from the skin tissue (see abstract). 

With regard to claim 1 1 , Wild et al. determine the delta 14 C value using an 
accelerator mass spectrometer (page 275). 

With regard to claim 12, the calibration delta 14 C chart used by Wild et al. is 
selected from a calibration delta 14 C chart shown in Figure 1 (see Figure 1 of Wild et al., 
page 278). 

With regard to claim 13, the delta 14 C chart is selected from the group consisting 
of a chart shown in Figure 1A, Figure 1B, Figure 1C, Figure 1D, and Figure 1E. Figure 
1 of Wild et al. corresponds to the instant Figure 1B. 

With regard to claim 17, Wild et al. teach a method of determining the birth date 
of a biomolecule in an organism population, comprising: 

(a) Collecting a sample of said biomolecule from an organism population; 
wherein said biomolecule is purified away from other carbon-containing molecules of 
said organism population (see Methods section - Sample preparation, page 274). 

(b) determining a delta 14 C value of the carbon atoms in said biomolecule (see 
Methods section - AMS measurements, page 275) 
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(c) comparing the delta 14 C value with a calibration delta 14 C chart to determine a 
birth date of said biomolecule (see Methods section - Age determination, pages 275- 
276). 

With regard to claim 18, the organism (human) used by Wild et al. is an animal, a 
plant, or a virus (see abstract). 

With regard to claim 19, Wild et al. teach the use of dating hair samples which 
contain DNA, thereby meeting the limitation that the biomolecule is DNA (see abstract). 

With regard to claim 22, Wild et al. determine the delta 14 C value using an 
accelerator mass spectrometer (see Methods section - AMS measurements, page 
275). 

With regard to claim 31 , Wild et al. teach a method of determining a birth date of 
a biomolecule, comprising: 

(a) providing a biomolecule (abstract) 

(b) determining an isotope concentration of said biomolecule (see Methods 
section - AMS measurements, page 275) 

(c) determining a birth date of said biomolecule by comparing the isotope 
concentration with a calibration isotope concentration chart to determine a birth date of 
said biomolecule (see Methods section - Age determination, pages 275-276). 

16. Claims 1,4, 11, 17-18, 22-24, and 31 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Kalish et al. (Marine Biology, 1997). As discussed in the 35 
U.S.C. 112, second paragraph, rejection above, "said DNA" recited in step (c) of claim 1 
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lacks antecedent basis. Accordingly, claim 1 has been interpreted as a method of 
determining a birth date of any biomolecule, not limited to DNA. 

With regard to claim 1 , Kalish et al. teach a method for determining a birth date of 
a biomolecule comprising: 

a. Providing a biomolecule (see abstract & Materials and methods, page 
558) 

b. Determining a delta 14 C value of the biomolecule (see abstract and 
Materials & methods, page 558) 

c. Determining a birth date of said biomolecule by comparing the delta 14 C 
value of said biomolecule with a calibration delta 14 C chart to determine a birth 
date of said biomolecule (see Materials and Methods, page 558). 

With regard to claim 4, the biomolecule of Kalish et al. is derived from the otoliths 
of the blue grenadier, and therefore meets the limitation that the biomolecule is an 
animal, plant or virus, or part thereof. 

With regard to claim 1 1 , Kalish et al. determine the delta 14 C value using an 
accelerator mass spectrometer (see Materials & methods, page 558). 

With regard to claim 17, Kalish et al. teach a method of determining the birth date 
of a biomolecule in an organism population, comprising: 

(a) Collecting a sample of said biomolecule from an organism population; 
wherein said biomolecule is purified away from other carbon-containing molecules of 
said organism population (see Materials and methods). 
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(b) determining a delta 14 C value of the carbon atoms in said biomolecule (see 
Materials and methods) 

(c) comparing the delta 14 C value with a calibration delta 14 C chart to determine a 
birth date of said biomolecule (see Materials and methods). 

With regard to claim 18, the method of Kalish et al. uses the blue grenadier (a 
fish), thereby meeting the instant limitation that the organism is an animal, plant or virus 
(see abstract). 

With regard to claim 22, Kalish et al. determine the delta 14 C value using an 
accelerator mass spectrometer (see Materials and methods). 

With regard to claim 23, the method of Kalish et al. includes calculating a birth 
date of an animal from the birth date of the biomolecule (see abstract). 

With regard to claim 24, Kalish et al. determine the age of the blue grenadier 
based on counting the number of annual increments present in the otoliths (see 
Materials and methods), thereby meeting the instant limitation that the method include a 
step of measuring a second indicator of cell age. 

With regard to claim 31 , Kalish et al. teach a method of determining a birth date 
of a biomolecule, comprising: 

(a) providing a biomolecule (see abstract) 

(b) determining an isotope concentration of said biomolecule (see abstract and 
Materials & methods) 
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(c) determining a birth date of said biomolecule by comparing the isotope 
concentration with a calibration isotope concentration chart to determine a birth date of 
said biomolecule (see abstract and Materials & methods). 

17. Claims 1,3-5, 7-8, 11, 17-19, and 22 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Bonnichsen et al. (Journal of Archaeological Science, July 2001). 
As discussed in the 35 U.S.C. 112, second paragraph, rejection above, "said DNA" 
recited in step (c) of claim 1 lacks antecedent basis. Accordingly, claim 1 has been 
interpreted as a method of determining a birth date of any biomolecule, not limited to 
DNA. 

With regard to claim 1, Bonnichsen et al. teach a method for determining a birth 
date of a biomolecule comprising: 

a. Providing a biomolecule (see abstract) 

b. Determining a delta 14 C value of the biomolecule (see abstract) 

c. Determining a birth date of said biomolecule by comparing the delta 14 C 
value of said biomolecule with a calibration delta 14 C chart to determine a birth 
date of said biomolecule (see abstract). 

With regard to claim 3, the biomolecule of Bonnichsen et al. is isolated from a 
tissue, specifically skin (see abstract). 

With regard to claim 4, the biomolecule of Bonnichsen et al. originates from an 
animal, a plant, or a virus (see abstract). 
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With regard to claim 5, the biomolecule of Wild et al. is isolated from a purified 
cell population (see abstract). 

With regard to claim 7, Bonnichsen et al. teach the use of dating hair samples 
which contain DNA, thereby meeting the limitation that the biomolecule is DNA (see 
abstract). 

With regard to claim 8, Bonnichsen et al. teach that DNA is isolated from a 
tissue, a cell line or purified cell population, by removal of the hair from the skin tissue 
(see abstract). 

With regard to claim 1 1 , Bonnichsen et al. determine the delta 14 C value using an 
accelerator mass spectrometer (see abstract). 

With regard to claim 17, Bonnichsen et al. teach a method of determining the 
birth date of a biomolecule in an organism population, comprising: 

(a) Collecting a sample of said biomolecule from an organism population; 
wherein said biomolecule is purified away from other carbon-containing molecules of 
said organism population (see Materials and methods). 

(b) determining a delta 14 C value of the carbon atoms in said biomolecule 
(Results section) 

(c) comparing the delta 14 C value with a calibration delta 14 C chart to determine a 
birth date of said biomolecule (see Results section). 

With regard to claim 18, the method of Bonnichsen et al. uses the desert bighorm 
sheep, thereby meeting the instant limitation that the organism is an animal, plant or 
virus (see abstract). 
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With regard to claim 19, Bonnichsen et al. use hair samples which contain DNA, 
thereby meeting the limitations of the instant claim (see abstract). 

With regard to claim 22, Bonnichsen et al. determine the delta 14 C value using an 
accelerator mass spectrometer (see abstract). 

18. Claims 1,3-5, 11, 17-18 and 20-23 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hedges et al. (Radiocarbon, 1995). As discussed in the 35 U.S.C. 112, 
second paragraph, rejection above, "said DNA" recited in step (c) of claim 1 lacks 
antecedent basis. Accordingly, claim 1 has been interpreted as a method of 
determining a birth date of any biomolecule, not limited to DNA. 

With regard to claim 1 , Hedges et al. teach a method for determining a birth date 
of a biomolecule comprising: 

a. Providing a biomolecule (see abstract) 

b. Determining a delta 14 C value of the biomolecule (see abstract) 

c. Determining a birth date of said biomolecule by comparing the delta 14 C 
value of said biomolecule with a calibration delta 14 C chart to determine a birth 
date of said biomolecule (see Table 1 , page 288, and note that presentation of 
the difference between the percentage of 14 C observed and expected inherently 
implies the use of a calibration delta 14 C chart). 

With regard to claim 3, the biomolecule of Hedges et al. is isolated from a tissue, 
specifically connective tissue (bone) (see abstract). 
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With regard to claim 4, the biomolecule of Hedges et al. originates from an 
animal, a plant, or a virus (see abstract). 

With regard to claim 5, the biomolecule of Hedges et al. is isolated from a purified cell 
population (see abstract). 

With regard to claim 1 1 , Hedges et al. determine the delta 14 C value using an 
accelerator mass spectrometer (see Introduction, page 285). 

With regard to claim 17, Hedges et al. teach a method of determining the birth 
date of a biomolecule in an organism population, comprising: 

(a) Collecting a sample of said biomolecule from an organism population; 
wherein said biomolecule is purified away from other carbon-containing molecules of 
said organism population (page 287). 

(b) determining a delta 14 C value of the carbon atoms in said biomolecule (page 

287) 

(c) comparing the delta 14 C value with a calibration delta 14 C chart to determine a 
birth date of said biomolecule (page 287). 

With regard to claim 18, the method of Hedges et al. uses samples from 
mammoth, rhino, hyena, horse, etc, thereby meeting the instant limitation that the 
organism is an animal, plant or virus (see Table 1 , page 288). 

With regard to claim 20, the biomolecule used by Hedges et al. is tooth enamel 
from an animal (see abstract). 
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With regard to claim 21 , an animal used by Hedges et al. is a horse (see Table 
1 ), thereby meeting the limitation that the animal be selected from the group consisting 
of a human, a horse, a pig, a cow, a rabbit, a dog, a rat and a mouse. 

With regard to claim 22, Hedges et at. determine the delta 14 C value using an 
accelerator mass spectrometer (see Introduction, page 285). 

With regard to claim 23, Hedges et al. calculate a birth date of an animal from the 
birth date of the biomolecule (see abstract and Table 1). 

Claim Rejections - 35 USC § 103 

20. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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21. Claims 9, 10, and 14-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Robertson et al. (Journal of Radioanalytical and Nuclear Chemistry, 
August 2001) in view of Sheehy (Archives of Gerontology and Geriatrics, May-June 
2002) and further in view of Robertson et al. (Neurobiology of Aging, Jan. 2002). 

Robertson et al. (Journal of Radioanalytical and Nuclear Chemistry, August 
2001) teach the method of claim 1, as discussed above. 

Robertson et al. (Journal of Radioanalytical and Nuclear Chemistry, August 
2001) do not teach that the cell from which the biomolecule is derived is analyzed by a 
secondary birth dating method before step (b) of the method of claim 1 , where the 
secondary birth dating method comprising measuring the histone acetylation level, the 
DNA oxidation level, or the cellular lipofuschin level using a fluorescence activated cell 
sorter. 

Robertson et al. discuss in a later publication (Neurobiology of Aging, Jan. 2002) 
the reduced precision inherent in dating neurofibrillary tangles (NFTs) and senile 
plaques (SPs) obtained from a bulk sample and describe a modification to the original 
method (cited above, Journal of Radioanalytical and Nuclear Chemistry, 2001) wherein 
further dissection of the cerebellum is employed to eliminate regional differences 
between the NFT and SP populations, thus improving the initial homogeneity of the 
sample to be dated (see Discussion, page 184). 

Sheehy teaches a flow-cytometric method for quantification of cellular 
neurolipofuschin as an improved tool for age determination. Terminal medullae from 
whole eyestalks from the European lobster, Homarus gammarus, were homogenized 
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and subjected to fluorescence activated cell sorting (FACS) analysis, where the sorting 
was based on the cellular lipofuschin level (see Materials & methods, pages 236-237). 
Sheehy further compares this new method involving FACS analysis with previous 
histological and biochemical methods of age determination based on cellular lipofuschin 
levels, pointing out that FACS analysis offers a faster way to determine age (see 
abstract). Sheehy also points out that neuroiipofuschin-based age determination is 
more accurate than the conventional dating method for lobsters based on growth rate 
extrapolation (page 244). 

With regard to claims 9 and 10, Sheehy teaches purification using a secondary 
birth dating method performed using a fluorescence activated cell sorter where sorting 
is based on the histone acetylation level, DNA oxidation level, or cellular lipofuschin 
level (see abstract). 

With regard to claims 14-16, Sheehy teaches the analysis of a biomolecule 
derived from a cell, by a secondary birth dating method comprising measuring the 
histone acetylation level, the DNA oxidation level, or the cellular lipofuschin level using a 
fluorescence activated cell sorter (see abstract and pages 236-237). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to use the method of age determination by FACS analysis 
based on cellular lipofuschin level described by Sheehy in the carbon-14 dating method 
of Robertson et al. (Journal of Radioanalytical and Nuclear Chemistry, 2001 ), because 
Sheehy states that such a method is a fast and efficient way to sort a purified cell 
population (see abstract). The discussion of the need for improved sample 
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homogeneity in the subsequent publication of Robertson et al. (Neurobiology of Aging, 
Jan. 2002) would have further motivated the ordinary artisan to incorporate the quick 
and efficient lipofuschin-based FACS analysis described by Sheehy into the method of 
Robertson et al. (Journal of Radioanalytical and Nuclear Chemistry, 2001) to improve 
the homogeneity of the NFT and SP populations prior to radiocarbon dating and also to 
potentially eliminate the need for the more time-consuming practice of further 
cerebellum dissection prior to dating. One of ordinary skill would have enjoyed a 
reasonable expectation of success in combining the methods of Robertson et al. and 
Sheehy, because the method of Sheehy is performed using bulk tissue homogenates 
from a neuronal cell population. Therefore, it would have been prima facie obvious to 
one of ordinary skill in the art at the time of invention to practice the lipofuschin-based 
FACS analysis of Sheehy in the method of Robertson et al., thus resulting in the 
practice of the instantly claimed invention. 

22. Claims 24 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Robertson et al. in view of Sheehy (Archives of Gerontology and Geriatrics, May- 
June 2002). 

Robertson et al. teach the method of claim 17, as discussed above. 

Sheehy teaches a flow-cytometric method for quantification of cellular 
neurolipofuschin as an improved tool for age determination as discussed above. 

With regard to claims 24 and 25, Sheehy measure a second indicator of cell age 
(cellular lipofuschin levels - which are a second indicator relative to conventional age 
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determination based on growth rate extrapolation) selected from the group consisting of 
histone acetylation levels, DNA oxidation levels, or cellular lipofuschin levels (see 
abstract). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate the method of age determination using 
FACS analysis based on cellular lipofuschin level described by Sheehy into the carbon- 
14 dating method of Robertson et al., because Sheehy states that this method is a fast 
and reasonably accurate method of dating a population of cells (see abstract and page 
244). As discussed above Robertson et al. recognize the inaccuracies resulting from 
dating NFTs and SPs resulting from a bulk sample, thereby leading the artisan of 
ordinary skill to seek a method of improving sample homogeneity and also an additional 
method of dating. The method of Sheehy offers both improved sample homogeneity 
and an independent age determination, thus providing the ordinary artisan with a 
relatively convenient improvement to the method of Robertson et al. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the instant invention to 
practice lipofuschin-based FACS analysis before obtaining a carbon-14 dating-based 
age determination of biomolecules, thus resulting in the practice of the instantly claimed 
invention with a reasonable expectation of success. 

23. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hellerstein in view of Robertson et al. (U.S. Patent No. 6,010,846). 
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Hellerstein teaches a method of measuring cell proliferation rates in vivo and in 
vitro comprising measuring DNA synthesis by detection of a stable isotope label 
incorportated into newly synthesized DNA (see abstract and column 2, lines 40-49). 
With regard to claim 26, Hellerstein teaches use of this method for determining the 
effect of a candidate agent on cell proliferation (column 4, lines 38-50). Hellerstein does 
not teach the use of the method of the instant claim 1 to determine a first birth date of a 
first cell sample from a tissue type in an animal before administration of the candidate 
agent. 

Robertson et al. disclose the method of claim 1 , as discussed above. 

One of ordinary skill in the art at the time of invention would have been motivated 
to combine the methods of Robertson et al. and Hellerstein in order to obtain an 
additional independent measure of cell proliferation in response to a candidate agent. 
Robertson et al. teach that bomb-pulse carbon-14 AMS measurements of NFTs and 
SPs give an accurate age determination of these biomolecules, and the ordinary artisan 
would have been motivated to incorporate such AMS measurements of cell age pre and 
post-administration of the candidate agent, because doing so would provide a measure 
this agent's effect on cell proliferation independent of the (perhaps more variable) 
measurement of a co-administered stable isotope label to be incorporated into newly 
synthesized DNA. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the instant invention to practice carbon-14 dating as described by 
Robertson et al. in the method of Hellerstein, thus resulting in the practice of the 
instantly claimed method with a reasonable expectation of success. 
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24. Claims 26-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Czeh et al. in view of Robertson et al. (PNAS, October 2001 ). 

Czeh et al. teach a method of treating depression with tianeptine, based on its 
ability to prevent the decreased cell proliferation observed in depression. Tianeptine 
was administered to tree shrews during a period of induced social stress. At the 
conclusion of this period, BrdU (a marker used to identify dividing cells) was injected 
into the animals and quantified to determine the effect of tianeptine on cell proliferation 
in the hippocampus (a CNS tissue type). See the Experimental Procedure and 
Histological procedure sections of the Materials and Methods (page 12797) and also the 
second section of the Results (page 12798). 

With regard to claim 26, Czeh et al. teach a method of determining the effect of a 
candidate agent on cell proliferation comprising, administration of a candidate agent 
(tianeptine) and detecting newly dividing cells via BrdU labeling, thus determining the 
effect of the candidate agent on cell proliferation (Experimental Procedure and 
Histological procedure sections of the Materials and Methods, page 12797). 

With regard to claim 27, the method of Czeh et al. monitors the effects of 
tianeptine in the hippocampus, a CNS tissue type (see the second section of the 
Results, page 12798). 

With regard to claim 28, Czeh et al. teach a method of determining the effect of a 
treatment on cell proliferation, comprising: inducing an event in an animal (social stress, 
see Experimental procedure, page 12797) and determine the effect of the event on cell 
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proliferation by detecting the presence of BrdU-labeled newly dividing cells (See the 
Experimental Procedure and Histological procedure sections of the Materials and 
Methods (page 12797) and also the second section of the Results (page 12798). 

With regard to claim 29, the treatment (induced social stress) used in the method 
of Czeh et al. is selected from the group consisting of trauma, an induced disorder, a 
surgical procedure and the administration of an agent (see Experimental procedure, 
page 12797). 

With regard to claim 30, the treatment of Czeh et al. induces or affects a 
neurological disorder (depression, see abstract). 

Robertson et al. teach the method of claim 1, as discussed above. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time of invention to incorporate the method of Robertson et al. into the method of Czeh 
et al., in order to obtain an additional independent measure of cell proliferation in 
response to a candidate agent. Robertson et al. teach that bomb-pulse carbon-14 AMS 
measurements of NFTs and SPs give an accurate age determination of these 
biomolecules, and the ordinary artisan would have been motivated to incorporate such 
AMS measurements of cell age pre and post-administration of the candidate agent, 
because doing so would provide a measure of the agent's effect on cell proliferation 
independent of the (perhaps more variable) measurement BrdU-labeled cells. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
instant invention to practice carbon-14 dating as described by Robertson et al. in the 
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method of Czeh et al., thus resulting in the practice of the instantly claimed method with 
a reasonable expectation of success. 

25. Claims 26-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Madsen et al. (Biological Psychiatry, 2000) in view of Robertson et al. 

Madsen et al. teach a method of treating depressive disorders by using 
electroconvulsive therapy to increase neurogenesis. Briefly, electroconvulsive seizures 
were delivered to rats at least once, BrdU was injected into the rats, and newly dividing 
cells labeled with BrdU were detected in the brain tissue and compared to control brain 
tissue to determine the effect of the electroconvulsive therapy on cell proliferation. See 
Methods and Materials and Results section (pages 1044 & 1046). 

With regard to claim 26, Madsen et al. teach a method of determining the effect 
of a candidate agent on cell proliferation comprising, administration of a candidate agent 
(electroconvulsive therapy) and detecting newly dividing cells via BrdU labeling, thus 
determining the effect of the candidate agent on cell proliferation (page 1044 & 1046). 

With regard to claim 27, the method of Madsen et al. monitors the effects of 
electroconvulsive therapy in the brain, a CNS tissue type (page 1044). 

With regard to claim 28, Madsen et al. teach a method of determining the effect 
of a treatment on cell proliferation, comprising: inducing an event in an animal 
(electroconvulsive therapy, page 1044) and determining the effect of the event on cell 
proliferation by detecting the presence of BrdU-labeled newly dividing cells (page 1044 
& 1046). 
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With regard to claim 29, the treatment (electroconvulsive therapy) used in the 
method of Madsen et al. is selected from the group consisting of trauma, an induced 
disorder, a surgical procedure and the administration of an agent (page 1044). 

With regard to claim 30, the treatment of Madsen et al. induces or affects a 
neurological disorder (depression, page 1043). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time of invention to incorporate the method of Robertson et al. into the method of 
Madsen et al., in order to obtain an additional independent measure of cell proliferation 
in response to a candidate agent. Robertson et al. teach that bomb-pulse carbon-14 
AMS measurements of NFTs and SPs give an accurate age determination of these 
biomolecules, and the ordinary artisan would have been motivated to incorporate such 
AMS measurements of cell age pre and post-administration of the candidate agent, 
because doing so would provide a measure of the agent's effect on cell proliferation 
independent of the (perhaps more variable) measurement BrdU-labeled cells. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
instant invention to practice carbon-14 dating as described by Robertson et al. in the 
method of Madsen et al., thus resulting in the practice of the instantly claimed method 
with a reasonable expectation of success. 
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Conclusion 



26. No claims are currently allowable. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Angela Bertagna whose telephone number is (571) 272- 
8291. The examiner can normally be reached on M-F 7:30-5 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571 ) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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